Pheochromocytomas and sympathetic paragangliomas are rare catecholamine-secreting tumours that represent very rare causes of intracerebral haemorrhage in the young, with only a few cases reported.
Introduction
Intracerebral haemorrhage in the young is usually caused by arteriovenous malformations, cavernous angiomas, or hypertension, followed by cerebral venous thrombosis, eclampsia, and sympathomimetic drugs [1, 2] . Pheochromocytomas and sympathetic paragangliomas are rare catecholamine-secreting tumours and represent very rare causes of intracerebral haemorrhage in the young. These tumours usually manifest with paroxysms of hypertension, headache, palpitations, sweating, and pallor. Most cases are sporadic, but they may be part of hereditary syndromes in 40-70% of cases [3, 4] .
Pheochromocytoma crisis is an endocrine emergency associated with significant mortality. It has been defined as the acute severe presentation of catecholamine-induced haemodynamic instability causing end-organ damage or dysfunction [5, 6] . In rare patients, pheochromocytoma crisis may be the first clinical manifestation of the underlying tumour. The most common presentation of pheochromocytoma crisis is hypertensive crisis or catecholamine cardiomyopathy [6] . The recommended management of pheochromocytoma crisis includes the use of alpha-blockade, and surgical intervention should be deferred until medical stabilisation has been achieved [6] .
Some cases of these catecholamine-secreting tumours presenting with intracerebral haemorrhage have been reported, two of them as autopsy cases [2, [7] [8] [9] [10] [11] [12] [13] [14] [15] (Table I ). All these patients were young adults (except two children) and one patient had haemorrhagic stroke as the presenting feature of pheochromocytoma during pregnancy [7, 11, 14] .
We report a young male with adrenal pheochromocytoma presenting with intracerebral haemorrhage, and we perform a review of similar cases in the literature.
Case report
A 32-year-old male presented to the Emergency Department because of sudden onset of severe headache. He had had paroxysmal attacks of severe headaches, palpitations, sweating, nervousness, tremor, and abdominal pain over a six-month period. Blood pressure was never measured during these attacks. Four months before the presentation in the Emergency Department he had blurred vision and was examined by an ophthalmologist. Diagnosis of retrobulbar neuritis was made and the patient was treated with corticosteroids (prednisone 40 mg/day). During the examination in the Emergency Department, the patient became somnolent with a left-sided hemiplegia. Brain computed tomography (CT) scan revealed right temporoparietal haemorrhage (Fig. 1) . A cerebral angiogram did not demonstrate a vascular anomaly. The patient was operated, and the intracerebral haematoma was evacuated. The postoperative period was complicated with hypertensive crisis. During crisis, the blood pressure was 240/160 mmHg, with a heart rate of 150 beats per minute, and the patient had hyperthermia (40°C) with sweating and tremor. The sudden onset of severe hypertension raised the suspicion of secondary hypertension, especially pheochromocytoma. Abdominal CT scan revealed a rounded mass of 6 cm in the right adrenal gland ( Fig. 2A, B) . Plasma metanephrine value was elevated (414 pg/ml, reference values < 90 pg/ml). Routine laboratory test findings were within normal limits, urinalysis results were negative, and chest radiography was normal. Serum calcium level, parathormone, and calcitonin were within reference ranges. The diagnosis of pheochromocytoma was made, and non-competitive α1/α2 antagonist was initiated 
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Pheochromocytomas and sympathetic paragangliomas are rare neuroendocrine tumours that produce an excess of catecholamines, causing hypertension, headache, palpitations, sweating, tremor, and pallor. The annual prevalence is estimated to be about one or two per million persons [16] . These tumours may present in many ways, and they are known as the "disease with a thousand faces" [17] . Patients with pheochromocytomas/paragangliomas will often present with a history of poorly controlled or accelerated hypertension with symptoms (palpitations, headaches, inappropriate sweating, pallor, panic or anxiety attacks, abdominal pain, dyspnoea, weight loss) [17, 18] . Also, cyclic rapid fluctuation of hypertension and hypotension, shock, ventricular dyskinesias, various electrocardiographic (ECG) abnormalities, and pulmonary oedema may comprise the initial presentation of catecholamine excess [19] [20] [21] . Very rarely, pheochromocytomas and paragangliomas may present with intracerebral haemorrhage, and some cases have been reported in adults and in the paediatric population [2, [7] [8] [9] [10] [11] [12] [13] [14] [15] . We reviewed these cases, with our case presented in Table I . The sex distribution of published cases was equal, and the mean age at presentation of intracerebral haemorrhage was 25.4 ± 4.0 years (range, 6-51 years). The mean duration of symptoms before the diagnosis of pheochromocytoma was 2.5 ± 0.7 years (range, 0-7 years), and in our patient it was six months. One patient had haemorrhagic stroke as the presenting feature of pheochromocytoma during pregnancy, at the 35 th gestational week [7] . Two patients died, and autopsy revealed pheochromocytomas [9, 15] .
In this series of patients, six patients had pheochromocytomas (bilateral in two patients, bladder pheochromocytoma in one patient), three patients had paragangliomas (multiple in one patient, malignant in one patient), and one patient had both pheochromocytoma and paragangliomas (Table I) . Genetic analysis was performed in three patients: one with SDHD gene mutation, one with SDHB gene mutation (both with paragangliomas), and one patient was negative for screened gene mutations. According to clinical data, a female patient diagnosed during pregnancy had MEN2A syndrome, while there were no data for other patients in this series. Our patient had duplication of exon 1 of the VHL gene.
The mechanisms that lead to a sudden increase in catecholamine release are varied and not fully understood. There are some widely accepted precipitants, like insufficient/compromised tumour blood supply, direct or indirect physical stimulus to tumour, general anaesthesia, pregnancy, and some drugs [6] . Steroids are described in occasional case reports as a precipitant of pheochromocytoma crisis [22] . Our patient was treated with prednisone four months before 6 intracranial haemorrhage due to hypertensive crisis, and it is possible that prednisone precipitated a surge in catecholamine release. 
Conclusions
We report a young adult patient with pheochromocytoma presenting with intracerebral haemorrhage caused by severe hypertension, possibly with prednisone as a precipitant of a sudden increase in catecholamine release. Physicians evaluating children and young adults with 
